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SPECIFICATION 



1. TITLE OF THE INVENTION 

Small Sized Vibration Type Level Detector 

2. CLAIMS 

A small sized vibration type level detector for 
detecting a level change of a powder, grain, liquid or the 
like by fixing a vibrating piezo-electric element (3) on a 
back surface of a vibrating plate (1), vibrating said 
vibrating plate (1) in resonance while alternating current 
voltage is applied to said vibrating piezo-electric element 
(3) and converting a change in vibration amplitude 
resulting from contact of said powder, grain, liquid or the 
like onto a front surface of said vibrating plate (1) into 
an electric signal with a vibro-voltage conversion element, 
wherein a resonant frequency is changeable by adding a 
weight (4) to said vibrating plate (1) . 

3. DETAILED DESCRIPTION OF THE INVENTION 
(1) Objects of the Invention 

The present invention relates to a small sized 
vibration type level detector for detecting a level change 
of a powder, grain, liquid or the like in a container. 

A conventional small sized vibration type level 
detector, which has a structure shown in Fig. i, can sense 
a material to be detected such a powder or the like 
efficiently in case a vibrating plate 1« vibrates with a 



mechanical resonant point. 

However, in order to manufacture this kind of 
conventional detector in a small size, it is necessary to 
make the vibrating plate 1' small, but making the vibrating 
plate 1' small causes that the natural resonant frequency- 
becomes high and the vibration amplitude becomes reduced as 
well, and accordingly the resonant point is within the 
audio frequency band so that the sound gets annoying to 
hear. In addition, if the amplitude is decreased, the 
detection sensitivity is too high, so that the operation 
becomes unstable as well as liable to be affected by the 
external vibration or the like, and thus since the force to 
eliminate the powder or liquid of viscosity adhering onto 
the detection surface of the vibrating plate 1' becomes 
weakened, various defects causing false operations occur. 

As a means to decrease the resonant frequency, there 
is a method in which the thickness of the plate of the 
vibrating plate 1' is thin or a material of low elasticity 
is used, but the reduction of the strength is inevitable in 
the method. 

As a defect in a method except driving at the 
resonant frequency is used, it is necessary to strengthen 
the vibrating force in case of increasing the amplitude, 
and as a measure against the sound of frequency offensive 
to the ear, there is a way of decreasing the volume of 
sound or using the ultrasonic wave band, but the former has 
a defect necessary to strengthen the vibrating force of the 
piezo-electric ceramic plate and worsening the detection 
sensitivity as well, and the latter has a defect liable to 
become unstable because the sensitivity becomes high. 

In order to solve the problems above, it is an object 
of the present invention to provide a small sized vibration 



type level detector, wherein the stability of the operation 
is excellent and the sound offensive to the ear does not 
occur regardless of a small sized vibrating plate, at a low 
price. 

(2) Configurations of the Invention 

A small sized vibration type level detector relating 
to the present invention is configured to detect a level 
change of a powder, grain, liquid or the like by fixing a 
vibrating piezo-electric element on a back surface of a 
vibrating plate, vibrating the vibrating plate in resonance 
while an alternating current voltage is applied to the 
vibrating piezo-electric element and converting a change in 
vibration amplitude resulting from the contact of the 
powder, grain, liquid or the like onto a front surface of 
the vibrating plate into an electric signal with a vibro- 
voltage conversion element, wherein the resonant frequency 
can be changeable by adding a weight to the vibrating plate. 

Hereinafter, the drawings in relation to exemplary 
embodiments will be described; 1, which is a vibrating 
plate, is fitted to an inner edge part of a circular frame 
2, wherein a vibrating piezo-electric element 3 such as a 
piezo-electric ceramic plate is attached onto the back 
surface of the vibrating plate. 3' is a vibro-voltage 
conversion element. 4, which is a weight of a cylindrical 
shape, is fixed to a center part of the vibrating plate 1 
with screws or by soldering. Alternatively, it may be 
provided to project on the center part of the vibrating 
plate 1 by integral molding. 5a, 5b and 5c, which are 
electrodes, are coupled to the vibrating plate 1, the 
vibrating piezo-electric element 3 and the vibro-voltage 
conversion element 3' respectively in the circular frame 2. 



6 is a container by which the material to be detected 
is supplied, and the front surface of the vibrating plate 1 
is attached toward the inside of the container 6 during the 
use of the detector of the present invention in order that 
a flange part 2f of the circular frame 2 comes into contact 
with an outer wall surface of the container 6. 

The container is supplied with the material to be 
detected? such as a powder, grain, liquid or the like, and 
when the vibrating plate 1 is vibrated in resonance by 
applying alternating current voltage to the vibrating 
piezo-electric element 3, the change in the vibration 
amplitude occurs because the material to be detected 7 is 
in contact with the front surface of the vibrating plate 1, 
and thus the level change of the material to be detected 7 
is detected in the container 1 by converting the change in 
the vibration amplitude into the electric signals by the 
vibro- voltage conversion element 3', and the frequency of 
the vibration in resonance is decreased because the weight 
is fixed to the center part of the vibrating plate 1. The 
decrease rate can be set freely by increasing or decreasing 
the heaviness of the weight 4. 

(3) Advantages of the Invention 

According to the detector of the present invention, 
since the weight 4 is added to the center part of the 
vibrating plate 1 for decreasing the resonant frequency, 
the following effects are achieved: 

Firstly, in case of exciting with a low frequency, 
the vibration of great amplitude can be obtained even by 
exciting with the same driving force as the conventional 
vibrating plate. Therefore, when using it for detecting an 
upper limit of the material to be detected in the container 



6. there is an advantage that it is easy to eliminate the 
attached material (a powder or liquid of viscosity) on the 
detection surface of the vibrating plate 1. „, 
effect in audibility for the vibration sound. an 

experimental result that it is alleviate r 

axreviated to some extent 

endurable even for a long time can be obtained 

Secondly, when driving with the resonant frequency, 
the vrbration of great efficiency can be obtained with the 
drrvmg force less than the conventional one, and thus 
there „ an advantage that a powder or liquid can be 
detected with high sensibility, tod, since even , piez ._ 
electric ceramic plate of weak vibrating force can be used 
as the vibrating piezo-electric . element 3, it can be 
manufactured at a low cost and the driving f or ce can be 
lowered, and thus there is an advantage that a cost can be 
reduced. 



4 . BRIEF DESCRIPTION OP THE DRAWINGS 

Wg. 1 is a vertically cross-sectional view of a 
conventional vibration type level detector, Fig 2 is a 
vertically cross-sectional view of a detector of the 
present invention, and Fig. 3 is . horizontal 
sectional view in regard to A-A line Fig. a . [aJ , |BJ , 
and ID, of Fig. 4 are side views that show an axa^le of a 
atate in which a weight is attached to the vibrating plate 
in the detector of the present invention, and IA) and IB) 
of Fig. 5 are rear views of the vibrating plate that show 
an example of arrangement of a vibrating piezo-electric 
element and a vibro-voltage conversion element. Fig « ls . 
cross-sectional view that shows an attached state of the " 
detector of the present invention when it is used 



